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Following this inoculation the temperature will rise towards the fifth day 
and in severe cases remains elevated for about a week. In tropical Africa 
the temperature should always be taken before 8 A.M., since the evening 
temperature of normal cattle at grass is frequently as high as 1050 F. 

Female stock in calf should only receive the simultaneous inoculation 
after very careful consideration, since abortion is a common sequel to 
rinderpest even after a mild reaction. 

The serum is preserved by the addition of a small quantity of carbolic 
acid. It is found, however, that occasionally the amount is insufficient, 
especially in hot countries, to inhibit entirely the development of accidental 
bacteria. These do not, however, give rise to any untoward symptoms in 
the inoculated cattle, nor impair the anti-rinderpest properties of the serum. 

The serum will be found efficacious for at least two years if due pre
cautions are taken for protection from severe heat. After that period an 
additional 25 per cent. should be added to the dose for each year it remains 
unused. 

TREMATODES PRODUCED IN SOUTH AFRICAN 
SNAILS: ENCYSTING CERCARI.l.E. 

By F. G. CAWSTON, M.D. Cantab. 

OF the various cercari<e that infest the fresh-water snails of Natal 
and the Transvaal I have encountered two encysting forms. The 
encystment of these cercari<e would indicate that, under natural 
conditions, the cercari<e creep up grass stalks, and are then swallowed 
by some herbivorous animal. 

Unlike some of the Schistosome group that I have examined, I 
can find no spines around the oral orifice of these encysting forms, 
and it is probable that cercari<e which attack man or animals only 
·when they are taken in with the food do not possess these boring 
processes which are so· characteristic a feature of those cercari<e 
which can penetrate the un broken skin. 

Both these encysting forms tend to encyst on the glass-slide whilst 
being examined under the microscope. As the water on the micro
scopic slide evaporates, instead of adhering to the slide as is common 
with other forms, these cercari<e shed their tails and become darker 
in colour until, in one case at any rate, the head of the cercaria is 
converted into a black cyst. In staining some slides for closer study 
it was found that both encysting forms reacted similarly to the usual 
staining fluids. With the methylene blue stain, some of the heads 
came out brown, whilst others came out purple in colour, indicating 
different degrees of encystment, before they had shed their tails .. 

Cercaria Frondosa. 

One of these cercari<e is an amphistome, having relatively large 
oral and posterior suckers. A pool on the Potchefstroom Golf Links 
was heavily infested with these amphistomes in 1917 and 1918. 
They were found in a large proportion of Isidora schakoi Jickeli, a 
new variety of Isidora which was very prevalent in this district of 
the Transvaal. I collected 602 specimens from Potchefstroom and 80 
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from Klerksdorp; 60 of the former were infested with amphistomes. 
This intermediary host of the amphistome parasite in South Africa 
is closely related to Bullinus of Australia, but Mr Henry C. Burnup, 
who is recognised as the leading authority on fresh-water snails in 
South Africa, has no hesitation in identifying these infested speci
mens as Isidora schakoi Jickeli. The cercarice are characterised by 
leaf-like eye-spots which suggested the name, C. frondosa, for this 
new species. They are 834 JL in total length, and are produced in 
small redice which possess two pairs of locomotor appendages. 

Cercaria Pigmentosa. 

The other encysting cercaria possesses a terminal oral and a 
median ventral sucker. No eye-spots could be detected. The head 
of the cercaria is heavily pigmented, as are also the redice in which 
these cercarice are produced. These redice are three-eighths of an 
inch in length and whiten the liver-substance of infested snails. The 
cercaria itself is fully a millimeter in total length. The redice possess 
a well-defined oral sucker and gut distended with particles of food. 
Towards the posterior end of the redia on the left side is a poorly 
developed locomotor appendage. In some of the pools at Sydenham 
which are used for watering horses and mules in this suburb of 
Durban, the majority of the fully developed Limnaea natalensis har
boured these redice and cercarice, which I have named C. pigmentosa 
in view of their pigmented heads. These Limnaece were the finest 
I have seen in any part of Natal, and equal in size to some I 
obtained in I916 from Rustenburg in the Transvaal. Of 46 
examined, 28 were infested with these pigmented cercarice and white 
red ice. I have examined I45 Physopsis africana from these same 
pools; but, although I have found specimens infested with other 
species of cercarice, I have' found C. pigmentosa only in Limnaea 
natalensis. 

These observations would seem to show that Limnaea natalensis, 
which is the commonest species of fresh-water snail in many parts of 
the Union of South Africa, is an intermediary host for one of the 
trematode worms which attack herbivorous animals. 

Amphistomum. 

There are at least two distinct species of Amphistomum in South 
Africa. The one that attacks sheep in the low veldt and along the 
coast of Natal is about half an inch in length and about three
quarters the size of Amphistomum conicum of cattle. These reddish 
parasites are very prevalent at the Natal coast in cattle and sheep. 
It is quite possible that each has its own intermediary host, and 
it is possible that more than one species of fresh-water snail may 
act as such. 

Distomum. 

Considering that the liver-fluke parasite of sheep and cattle is so 
common in certain parts of the Transvaal and other parts of South 
Africa, it is a little surprising that the larval stage of this trematode 



212 GENERAL ARTICLES. 

worm has not so far been isolated in South Africa, or the intermediary 
host determined with certainty in these parts of the world. 

Some years ago, in the" Cape Agricultural Journal" for December 
I91O, Dr J. D. F. Gilchrist submitted the opinion that Limnaea 
truncatula was probably the intermediary host of the liver-fluke in 
South Africa. Although I have collected and exposed to microscopic 
examination specimens of this rather rare fresh-water snail from 
parts of the Transvaal, I can find no evidence of infestation with the 
liver-fluke parasite or any other cercarice. However, in the infested 
areas, Limnaea natalensis is infested with various species of trematode 
worms, and there is reason to believe that C. pigmentosa, described 
above, is one of the liver-fluke parasites of Natal. Moreover, in 
view of the fact that several cercarice which are closely related to 
the larval form of Distoma hepaticum infest Limnaea natalensis in 
various parts of the Union, there is reason to believe that the para
sites which infest the bile ducts of cattle and sheep and are included 
under the term liver-fluke represent several closely allied parasites. 

Cercaria Fulvoculata. 

In one of the fresh-water pools at Toll Gate, Durban, I have found 
Limnaea natalensis infested with a large, sluggish cercaria, developing 
in redice. The head is dark and leaf-like, and there are two small 
brown eye-spots towards its anterior end. There is but one sucker, 
the terminal oral. This monostome has a long, undivided tail, and 
is the only monostome I have isolated in South Africa. 

The prevalence of cercaria-infested snails in the various fresh-water 
pools around Durban is interesting, and ma'y possibly account for the 
experience of some farmers who find that their sickness amongst 
horses has lessened considerably since they confined them to the 
stables from December to April of each year. Before doing so, they 
allowed them to graze in the neighbourhood of these pools at 
that very time of the year when cercaria-infested snails are most 
prevalent. 

The Director of Veterinary research has kindly posted me some 
Limnaea natalensis from a farm at Lake Chrissie in the Transvaal. 
One of these specimens harboured numerous redice containing 
C. pigmentosa. This constitutes a new locality for this interesting 
encysting parasite. 




